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(54) INFORMATION PROCESSOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an infomnation 
processor which can select the optimum one of plural 
.time servers and also can secure the synchronization of 
time with the selected time sen/er. 

SOLUTION: When a power supply is applied, an 
information processor 6 obtains the current times which 
are used by the protocols A and B from the time servers 
1 and 2 respectively. Then the obtained current times 
are compared with each other, and the selection method 
of both servers 1 and 2 is decided if the difference 
between both current times is larger than the prescribed 
value. In an automatic mode, the time servers are 
decided based on a prescribed priority. In such cases, 
the server 1 obtains the time from a time signal device 
lb and accordingly has the. reliability higher than the 
server 2. Thereby, the processor 6 sets the current time 
of the server 1 to an internal timer. In a manual mode, 
both time server names and obtained current times are 
shovm at a display part 1 4. Then an operator selects the 
servers via an input part 15, and the current time of a 
selected time server is set at the intemal timer. Then, 
the adopted time server names, the protocols, the dates, 



etc., are recorded in a secondary storage 13. 
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[Claiin(s)]. 

[Claim 1] the .time check characterized by 
providing the following — tj^^Ln format ion 
processor connected to the i^^^^rk where two or 

more servers equipped with a means exist A time 
acquisition means to acquire the time which two 
or more aforementioned servers show. A 
recognition means to recognize the gap during 
the time acquired by the aforementioned time 
acquisition means. A determination means to 
determine the server which adopts time based on 
the reliability of the time in two or more 
aforementioned servers when the gap during time 
has been recognized by the aforementioned 
recognition means. A setting means to set the 
time which', the server determined by .the 
aforementioned determination means shows as cui 
internal timer, 

[Claim 2] It is the information processor 
according to claim 1 which possesses a display 
means display the acquired time when the gap 
during the time acquired by the aforementioned 
recognition means has been recognized, and a 
selection means choose one from the time 
currently displayed on. the aforementioned, 
display means, and carries out [ setting the 
time when the aforementioned setting meains was 
chosen by the aforementioned selection means as 
an internal timer/ and ] as the feature. 
[Claim 3] Two or more aforementioned servers 
are information processors according to claim 1 
or 2 characterized by using- a respectively 
different communications protocol. 
[Claim 4] Two or more aforementioned servers 
are information processors according to claim 1 
or 2 characterized by being arranged in a 
respectively different domain. 
[Claim 5] An information processor given in 
either of the claims 1, 2, 3, or 4 
characterized by providing a record means to 
record the information on the. server determined 
by the aforementioned determination means . 

[Detailed Description of the .Invention] 
[000.1] 

.[The technical field to which invention 
belongs] This invention relates to the network 
system with which two or more servers equipped 
with the clock and two or more information 
processors exist, and relates to the 
information processor which performs the time 
synchronization with a server. 
[0002] 

[Description of the Prior Art] Starting the 
network system with which two or more - servers 
equipped with the clock and two or more 
information processors exist conventionally, 
the above-mentioned information processor has 
taken adjustments, such as updating time of a 
file, and printing time, by doizbling the time 
of an own internal timer at the time of one of 
servers. However, depending on the scale of a 
network, - the network distance of an information 
processor and a server became large, and in 
order to require the data transfer time which 
cannot be disregarded between an information 
processor and a server, when the information 
processor acquired the time of a server, there 
was a problem of producing a time lag.' 
(0003] Then, the following technology is • 
indicated about the information processor which 
performs the time synchronization with a 
server. For example, in JP, 6-282504 , A, the 
technology of decreasing a gap of time is 
indicated by adjusting the time which sends to 
a client according to the network distance 
Ipetween an information processor and a time 



server. Moreover, when the time obtained from a 
time server by theduring starting of 
information equip^^^ equipment and the time b^ 
the internal time^^^ an information processor 
are compared with JP, 6-348560 , A, the value of a 
time server is adopted in within a reference 
value and it separates from a reference value, 
the technology of making an operator choose is 
indicated ( which is adopted and ] . 
[0004] 

[Problem (s) to be Solved by the Invention] By 
the way, the multi-protocol environment where' 
various protocols exist is increasing with the 
spread of networks. Although the case where two 
or more protocols are used is plentifully seen 
in one information processor, since there is 
usually only one internal timer into an 
information processor to two or more servers, 
prepared for every protocol, when the 
difference of time occurs for each protocol of 
every, the situation of changing with protocols 
which record of the updating time of a file, 
printing time, etc. uses arises, and there is a 
problem of confusing a user. Although the 
solution method, of preparing a logical clock 
for every protocol could be considered when the 
use range by service of each protocol which a 
user uses had been independent completely, 
there was a problem that the relation between a 
protocol and service always had to be grasped. 
[0005] Mpreover, when the time server in the 
domain which belongs a certain information 
processor when a network becomes large-scale, 
for example, two* or more domains are connected . 
with a router is downed by generating of the 
obstacle of a shell etc. in amy way, an 
information processor must csurry out the 
reseiection of the time server for performing a 
time synclironization according to some . 
conditions. .However, in the conventional 
information processor mentioned above, since a 
network where two or more time servers exist - is 
not taken into consideration, the reseiection 
of the time server' for performing a time ' - 
synchronization how is carried out, or concrete 
technique is not specified. Therefore, in the 
conventional information processor, there was a 
flower-stalk problem which carinot carry out the 
reseiection of the time server for performing a 
time synclironization out of two or more time 
servers substantially. Though the reseiection 
of the time, server for performing a time 
synchronization is carried out according to. the 
teciuiique mentioned above, since the network 
was constituted intricately, there was a 
prpblem that exact time was unacquirable, in em 
information processor. 

[0006] This invention was made in view of the 
situation mentioned above, and can choose the 
optimal time server out of two or more time 
servers, and it aims at offering the 
information processor which can perform a time 
synchronization between these time servers . 

[0007] 

[Means for Solving the Problem] In order to 
solve the trouble mentioned above, in this - 
invention In the information processor • 
connected to the network where two or more 
servers equipped with a means exist a time 
check — .A time acquisition means to acquire 
the' time which two or more aforementioned 
servers show, and a recognition .means to 
recognize the gap during the time acquired" by 
the aforementioned time acquisition meams, A 
determination means to determine the server - 
which adopts time based on the reliability of 
the time in two or more aforementioned servers 



when the gap during time has been recognized by 
the aforementioned rej^ijit ion means. It is 
characterized by pro^^pg a setting means to 
set the time which th^erver determined by the 
.aforementioned determination means shows as an 
internal timer . 

[0008] According to this invention, an 
information processor acquires the time which 
two or more servers show by the time, 
acquisition means. A determination means will 
determine the server which adopts time based on 
the reliability of the time in two or more 
servers, if the gap during the this acquired 
time is recognized by the recognition means. A 
setting means sets the time which the this 
-determined server shows as an internal timer. 
Thus since the server adopted based on the • 
reliability of a server is chosen, the optimal 
time server can be chosen out of two or more 
time servers, and it becomes possible to 
perform a time synchronization between these 
time servers. 
[0009] 

[Embodiments of the Invention] Next, the 
operation gestalt of this invention is 
explained with reference to a drawing. 
[0010] A. The bloclc diagram 1 of the 
composition A-1. networlc of the .1st operation 
gestalt is a block diagram showing the 
composition of the networlc where the _ . 
information processor by the 1st operation 
gestalt of this invention is applied. In 
^ drawing, two protocols A and B exist on_^a 

networ]c. The time server 1 uses Protocol A. and 
acquires the present time by. time signal ^ • 
equipment lb through public line la. The time 
• server 2 uses Protocol B and acquires the 
present time by built-in internal timer 2a. In 
addition, internal timer 2a generates a 
predetermined clock by the crystal oscillator, 
and clocks time according to this clock. Next, 
a file server 3 uses Protocol A and saves the 
file with the "write-in time directed from an 
. information processor according to the demand 
of the information processor on a network. 
Moreover, a file server 4 uses Protocol B and 

■ saves the file with the write-in time directed 
'from an information processor according to the 

demand of the information processor on a 
network, , 
[0 011] A print server 5 receives, prints ana 
outputs the print data from the information 
processor which uses Protocol B and uses 
Protocol B. Generally, in a print server 5, the 

■ spool of the print data is once carried out to 

- a secondary storage etc. Xn order to manage the 
receptionist sequence of printing etc. at this 

'time, the time at the time of printing 
directions is received from information 
equipment. Information processors 6 are a 
workstation and a personal computer, and two or 

- more protocols (the 1st operation gestalt 
protocols A and B) are usable. This information 
processor 6 acquires the present time from a 
predetermined time server to during starting 
etc. according- to the processing mentioned 
later, and sets it to it at an internal timer. 
Moreover, this information processor 6 sends 
out the present time of an internal timer, when 
data are sent out to the above-mentioned file 
server and print server corresponding to the 
protocol to be used. ^ ^ ^-e 
[0012] A-2. The composition, next drawing- or 
an information processor are the block diagram 
showing the composition of the information 
processor by the **** 1 operation form. In 
drawing, the information processor 6 consists 



of CPUlO," a timer 11, memory 12, a secondary- 
storage 13j^^isplay 14, and the input -section 
15 CPUlO ^^^tes according to the program 
memorized ^mOK of memory 12, and performs . 
various applications etc. the internal timer 
which can set up a timer 11 — it is — usually 

a time check operation clocks time 
according to the predetermined clock generated 
by the built-in crystal oscillator However, as 
mentioned above, according to the program 
(after-mentioned) memorized by ROM (BIOS) of 
memory 12, the present time is acquired from a 
predetermined time server to during starting, 
and 'a time synchronization is performed to it 
■ by setting, to the above-mentioned internal 

^0013] Next, memory" 12 consists of a ROM (read- 
only memory) in which the program etc. is 
stored, and RAM (RAM) used as a work area. A 
secondary storage 13 is a mass storage medium 
like a hard disk, and has memorized an 
application program, various data, etc. Next, a 
display 14 is CRT and the input sections 15 are 
a keyboard and pointing devices (mouse etc.). 
[0014] B. Explain operation of the information 
processor by operation of the 1st operation 
gestalt, next the **** X operation gestalt. 
HereT'drawing 3 is a flow chart for explaining ' 
operation performed when an information 
processor is started. An injection of the power 
supply of an information processor asks the 
time server 1 first the- present time used by 
' Protocol A at Step 81. Next, since it judges 
whether other protocols are used and Protocol B 
is used in this case at Step 32, it returns to 
Step SI and the present time used by Protocol B 
is asked to the time server 2. Hereafter, the 
present time to all the protocols used with an 
information processor is asked to each time 

server. . ■ . 

[0015] If the present time to all protocols is 
asked and the present time from each time 
server is acquired next. Step S3 will compare 
the acquired present time, and it will judge 
whether there is any time difference beyond a 
predetermined value by step S4 . A **** 1 . 
operation gestalt compares the present time of 
the time server 1 which uses Protocol A, and. 
the present time of the time server 2 which 
uses Protocol B. And when a time difference 
exists, it progresses to Step S5 and judges 
whether the selection method of a time server 
is a manual mode, or it is an automatic mode, 
in addition,- whether it is a manual mode or it 
is an automatic mode shall set up by the 
operator beforehand. 

[0016] If the selection method of a time server 
is- an automatic mode here, it will progress to 
Step S6, the time server adopted according to 
the priority of the time server set up 
beforehand is determined, while setting the 
present time acquired from the time server 
adopted by step S9 as an internal timer, the 
date, the adopted time server name, a network 
address, etc. will be recorded on a secondary 
storage 13, and the processing concerned will 
be ended. According to the inquiry from an • 
operator, the recorded this information is read 
from a secondary storage 13, and is displayed 
on a display 14. Since the time server 1 
acquires the present time by time signal 
equipment lb through public line la with the 
**** 1 operation gestalt, reliability is higher 
than the time server 2. Therefore, as for the 
priority set up in this case, the direction of 
the time server 1 is set up highly- Therefore, 
as a time server to adopt, it is Step S6, and 



an information processor determines the time 
server 1, it is Step S7 and sets the present 
time acquired from this tim|^^^ver 1 as an 
internal timer. ^^^V 
[0017] On the other hand, if xt is a manual 
mode, it will progress to Step S7 , the present 
time acquired from a time server and each for 
every time server will be displayed at a 
display 14, and it will make it choose which 
present time to be adopted from the input 
section 15 by the operator at Step S8 . If an 
operator chooses either, while setting the 
present time acquired from the time server 
which progressed to step S9 mentioned above and 
was adopted as an internal timer, the time 
server name adopted as the secondary storage 
13, a protocol, a date, etc. will be recorded, 
and the processing concerned will be ended. 
[0018] C.The 2nd operation gestalt, next 
drawing 4 are the bloclc diagrams showing the 
composition of the network by the 2nd operation 
gestalt of this invention. In drawing, the 
network consists of two or more domains A, B, 
C, and D connected through the router. The 
network of Domain A consists of an information 
processor 6 and a secondary time server 20. The 
secondary time server 20 acquires during 
starting or the present time currently 
periodically held through the -router 21 and the 
router 25 mentioned later at the primary time 
server 26, sets it to an. internal timer, and ■ 
offers the present time of the above-mentioned 
internal timer to the information processor 
connected on the network of the domain A 
concerned. That is, the present time of the 
secondary time server 2 0 is usually used for 
the information processor 6 of illustration. 
[0019] Next, it connects with Domain. A through 
the router 21, and Dpmain B consists of a 
secondary time server 22 and a router 23 . The 
secondary time server 22 acquires the present 
time currently held at during starting. or -the 
primary time server 26 later mehtioned through 
a router 23, a router 21, and a router 25 
periodicellly, sets it to an internal timer, and 
offers the present time of the above-mentioned 
internal timer to the information processor 
connected oh the network of the domain B 
concerned. 

[002 0] Next, it connects with Domain A and 
Domain B through the router 21, and Domain C 
consists of a secondary time server 24 and a 
router 25. .The secondary time server 24 
acquires the present time currently held at 
during starting or the primary time server' 26 
later mentioned through a router 25 
periodically, sets it to an internal timer, and 
• offers the present time of the above-mentioned 
internal timer to the information processor 
connected on the networJc of the domain C 
concerned . 

[0021] Moreover, it connects with Domain C 
through the router 25, and Domain D consists of 
a primary time server 2 6 and a digital time 
unit 27. The primary time server 26 is a time 
server used as the criteria of the network to 
illustrate, acquires during starting or the 
present time periodically clocked with time 
signal equipment 27, and always holds the time 
when reliability is high. This primary time 
server 26 exchamges the packet for a time 
synchronization only for the secondary time 
servers 20, 22, and 24 of each domains A, B, 
and C, as mentioned cdDove. 

[0022} Thus,^ about a master-slave relation, to 
the main primary time servers 26, the secondary 
time servers 20, 22, and 24 of ** exist, and a 



master-slave relation does not exist but has ar 
equal relation between the secondary time 
servers 20 and 22^^l 24 in the network by the 
2nd operation 

[0023] D. Explain operation of the information 
processor by operation of the 2nd operation 
gestalt, next the **** 1 operation gestalt with 
reference to drawing 4 . When the secondary 
time server 20 is downed " for the reasons of a 
certain obstacle generating etc., an 
information processor. 6 must carry out the 
reselection of the secondary * time server to be 
used. Then, according to reliability =F (the 
number of hop, the number of tics, time tl, 
time t2), the present time of the highest 
secondary time server of reliability is used 
for an information processor 6 from the niomber 
of hop contained in the routing information 
packet (RIP) of the network where each 
secondary time servers 22 and 24 exist, the 
number of tics, and the time contained in a. 
time synchronous packet. 

[0024] Here, the present time when the degree 
of delay of a network notifies network distance 
and the number of tics, and each secondary time 
servers 22 and 2 4 notify time tl for the niamber 
of hop, and time t2 express the time which the 
internal timer of cui information processor 6 
shows. The degree of delay becomes large, so 
that network distance is generally so large 
that the number of hop is large and the number 
of tics is large. Therefore, reliability 
becomes low, so that the number of these -hop is 
large and the number of tics is 'large. 
[0025] Specifically, ah information processor 6 
asks the present time to the secondary time 
server 22 first. Next, according to the number 
of ho^ contaihied in the routing information 
packet of Domain B, the number of tics, the 
acquired time, and the time by the own .internal 
timer, the reliability of the secondary time ■ 
s^arver .22 of Domain B is computed. Next, an 
information processor 6 asks the present time 
to the secondary time server 24. Next,' 
according to the number of hop contained in the 
. routing information packet of Domain C, the 
number of tics, the acquired time, and the time 
by the own internal timer, the reliability of 
the secondary time server 24 of Domain C is 
computed. 

(002 6] And the reliability of the secondary 
■ time server 22 of the above-mentioned domain B 
and the reliability of the secondary time 
server 24 of Domain Care measured, it 
determines as a time server which adopts the 
secondary time server which has higher 
reliability, and the present time of the time 
server is set to an internal timer. Next, while 
* setting. the present time acquired from the 
adopted time server as an internal timer, the 
time server name adopted as the secondary 
storage 13, a protocol, a date, etc. are 
recorded, cuid the processing concerned is 
ended . 

[0027] ^ . 

[Effect of the Invention] As explained, after 
acquiring the time which two or more servers 
show by the time acquisition means according- to 
this invention, by as. mentioned etbove, the 
recognition means The- gap during the acquired 
this time is recognized cuid the server -which 
adopts time by the determination means based, on 
the reliability of the time in two or more 
servers is determined, by the setting means 
Since the time which the determined this server 
shows was set as the internal timer, the' 
optimal time server ccui be chosen out of two or 



more time servers, and the advantage that a 
time synchronization be performed between 

these time servers i^^Hjuired. Moreover, since 
the time server to ad^^ was changed 
dynamically, when an obstacle occurs in a time 
server, the time of an information processor 
can be held correctly. Furthermore, since the 
information about the adopted time server was 
recorded, prompt management is attained when an 
obstacle occurs in a time server. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 
composition of the network by the 1st example 
which applied the information processor of this 
invention. 

[Drawing 2] It is the block diagram showing the 
composition of the information processor by the 
**** 1 operation gestalt. 

[Drawing 3] It is a flow chart for. explaining 
operation of the information processor by the 
**** i operation gestalt. 

[Drawing 4] Xt is the block diagram showing the 
composition of the network by the 2nd example 
which applied the information processor, of this 

invention - 

[Description of Notations] 

I Two Time searver (two or more servers) 
6 Information Processor 

10 CPU (Time Acquisition Means, Recognition 
Means, Determination Means, Setting Meeuis) 

II Timer (Internal Timer) 

13 Secondary Storage (Record Means) 

14 Display (Display Means) 

15 Input Section (Selection Means) 

20, 22, 24 Secondary time server (two or more 
servers) 
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Abstract of JP1 01 24465 

PROBLEM TO BE SOLVED: To provide an 
information processor which can select the 
optimum one of plural time servers and also can 
secure the synchronization of time with the 
selected time server. 

SOLUTION: When a power supply is applied, an 
information processor 6 obtains the current times 
which are used by the protocols A and B from the 
time servers 1 and 2 respectively. Then the 
obtained current times are compared with each 
other, and the selection method of both servers 1 
and 2 is decided If the difference between both 
cun-ent times is larger than the prescribed value. 
In an automatic mode, the time servers are 
decided based on a prescribed priority. In such 
cases, the server 1 obtains the time from a time 
signal device 1b and accordingly has the 
reliability higher than the server 2. Thereby, the 
processor 6 sets the current time of the server 1 
to an intemal timer. In a manual mode, both time 
server names and obtained current times are 
shown at a display part 14. Then an operator 
selects the servers via an input part 15, and the 
current time of a selected time server is set at the 
intemal timer. Then the adopted time server 
names, the protocols, the dates, etc., are 
recorded in a secondary storage 1 3. 
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